The abbreviation of perioperative fasting among candidates to elective surgery have been associated with shorter hospital stay and decreased postoperative complications. Objective: To conduct a systematic review from randomized controlled trials to detect whether the abbreviation of fasting is beneficial to patients undergoing cancer surgery compared to traditional fasting protocols. Method: A literature search was performed in electronic databases: MEDLINE (PubMed), SciELO, EMBASE and Cochrane, without time restriction. Were used the descriptors: "preoperative fasting", "cancer", "diet restriction" and "perioperative period". Randomized trials were included in adults of both sexes, with diagnosis of cancer. Exclusion criteria were: use of parenteral nutrition and publications in duplicate. All analyzes, selections and data extraction were done blinded manner by independent evaluators. Results: Four studies were included, with a total of 150 patients, 128 with colorectal cancer and 22 gastric cancer. The articles were published from 2006 to 2013. The main outcome measures were heterogeneous, which impaired the unification of the results by means of meta-analysis. Compared to traditional protocols, patients undergoing fasting abbreviation with the administration of fluids containing carbohydrates had improvements in glycemic parameters (fasting glucose and insulin resistance), inflammatory markers (interleukin 6 and 10) and indicators of malnutrition (grip strength hand and CRP/albumin ratio), and shorter hospital stay. The methodological quality of the reviewed articles, however, suggests that the results should be interpreted with caution. Conclusion: The abbreviation of perioperative fasting in patients with neoplasm appears to be beneficial.
INTRODUCTION
T he malign neoplasias constitute the second cause of death to the Brazilian population, representing almost 17% of the total deaths. Until 2020, it is estimated that the worldwide incidence of the disease will be about 15 million especially for the developing countries 19 . Surgical treatments are considered the first choice in cases of malignancies 19 . However, the nutritional status of the patients with diagnosis of cancer may directly affect the results of the procedure; malnourished individuals submitted to oncologic surgeries have a higher incidence of postoperative complications as well as increased mortality, hospital stay and hospital costs 6, 8 . The preoperative nutritional therapy for seven to 14 days is associated with the reduction of postoperative infections and hospital stay 13 , being usually indicated aiming to prevent malnutrition or minimize its effects, as well as to reduce morbidities in the postoperative period 1 . Individuals with indications of elective surgeries are candidates to the preoperative nutritional therapy 15, 26 and both malnourished and well nourished patients were benefited from this conduct 11, 15, 26 . The prolonged nightly fasting, instituted in order to prevent lung complications associated to vomiting and aspiration of gastric content may be harmful to the patient 4 . The organic answer to this procedure is aggravated with the operative trauma and the tissue damage that follows 3 . Furthermore, the real fasting is often more prolonged than the prescribed fasting, contributing to a worsening of the nutritional status 12 . This way, the premature reintroduction of food in the postoperative period would accelerate the healing and prevent complications related to anastomoses; the benefits of this conduct, however, are still debatable, although protocols developed among populations affected by specific clinical conditions suggest a reduction of the complications due to infections, less hospital stay, early functional recovery and a better response to the surgical treatment 22 . The ingestion of liquids in the immediate preoperative (two to three hours before the surgery) plus carbohydrates seems safe and not related to aspiration, regurgitation or mortality risks comparatively to the patients that remain in traditional fasting protocols, also preventing the dehydration and the thirst 7, 9, 14, 17, 24 . The widespread accesion and implementation of this conduct, however, has been low in the clinical practice 16 . Meta-analysis that evaluated 21 clinical studies among patients submitted to non-oncologic surgeries concluded that the preoperative treatment with liquids plus carbohydrates was associated with the reduced hospital stay and improved insulin resistance in large surgeries; however, the studies included were from low to moderate methodological quality 5 . The purpose of this review was to evaluate the effect of fasting abbreviation among patients submitted to oncologic surgeries compared to the traditional fasting protocols.
METHODS
This is a systematic review from randomized clinical trials among individuals with malign neoplasias. The search in literature was conducted on the following eletronic databases: MEDLINE (access via Pubmed), Scielo, EMBASE and Cochrane Central Register of Controlled Trials, without time restriction. The descriptors "preoperative fasting", "cancer", "diet restriction" and "perioperative period" were used plus the logical operators "AND" and "OR" for combinations and tracking. Only the texts in English, Portuguese and Spanish languages were considered eligible for analysis. This review was conducted according to the itens established by the Preferred Reporting Items for Systematic Reviews and MetaAnalyses (PRISMA) 18 and the level of evidence of the selected articles was established by the criteria of the Brazilian Medical Association 10 . Randomized clinical trails that compared the fasting abbreviation in the perioperative period with the traditional fasting protocol, in adult individuals of both genders and with cancer diagnosis were included. Exclusion criteria were the use of parenteral nutrition and duplicate publications.
The titles and summaries of the selected articles were evaluated independently by two researchers (ASP e SSG). The reviewers were not blinded to the authors, institutions and journals of the articles. Summaries that provided enough information about the inclusion and exclusion criteria were selected for a complete evaluation of the text. Furthermore, references of the selected articles were redeemed manually. The reviewers independently evaluated the complete articles and settled their eligibility. Disagreements were settled by consensus, and otherwise by a third reviewer (AM). Two reviewers (ASP e SSG) independently conducted the data extraction.
RESULTS
In total, 504 publications were identified; of these, only 18 articles were randomized clinical trails. After the first analysis, two publications were detected as the same, leaving 16 articles for selection and analysis of titles and summaries. For not presenting the inclusion criteria, only eight articles were considered eligible for a full reading; of these, four were excluded, being one for evaluating parenteral nutrition and three for Eastern language (only the summary was in the English language). In the end, four articles were included in the final analysis and data extraction stage ( Figure 1 ).
NPT=total parenteral nutrition FIGURE 1 -Flowchart of the identification and data extraction methodology Table 1 shows the main results of each study. Four articles 20, 21, 25, 27 that met the inclusion criteria were included, with a total of 150 patients. Of these, 128 presented colorectal cancer 20, 25, 27 and 22 had gastric cancer 21 . The articles were published from 2006 to 2013. Only one study was conducted in the Brazilian population 21 , and the others included English, Croatian and Chinese people 20, 25, 27 . As for the kind of surgery, the participants of the study 1 20 were submitted to colectomy, sigmoidectomy, anterior resection and abdominoperineal resection. The patients included in the study 2 25 were submitted to right colectomy, anterior resection, panproctocolectomy, proctectomy, sigmoid colectomy and ileocolic resection. In the study 3 27 were presented only ileocolic resections and in the study 4 21 the researchers conducted partial gastrectomy in the allocated individuals.
The fasting abbreviation protocols were similar among the studies, ranging from 800 ml of water containing 12.5% carbohydrates in the night before the surgical procedure plus 400 ml of water with the same amount of carbohydrates two to three hours before the anesthesia 20, 27 to 400 ml of water containing 12.5% carbohydrates three hours before the anesthesia followed 25 or not 21 by oral bowel preparation and adeed 21 or not 20, 25, 27 with proteins. The main outcomes diversified among the studies and included changes in the functional capacity measured by the handgrip strenght, hospital stay, serum glucose, insulin resistance evaluated by the HOMA (Homoeostasis Model Assessment) index and the ISI (Insulin Sensitivity Index), interleukin 6 (IL-6), interleukin 10 (IL-10) leves and C-reactive protein/albumin (CRP/albumin) ratio. Due to the heterogeneity of the studies included, it was impossible to evaluate the results through meta-analysis.
In the study 1 20 researchers concluded that there was a reduction in hospital stay among the patients allocated to the group with fasting abbreviation (p= 0.02) as well as a less reduction of the functional capacity measured by handgrip strenght (p< 0.05). In the study 2 25 , it was observed that the plasma glucose was significantly lower in the group that received liquids followed by carbohydrates in the end of the surgical procedure, compared to the control group (p=0.001) and to the placebo group (p= 0.002); although the HOMA index has significantly increased in the end of the surgery in the three groups, it increased more subtly in the group with fasting abbreviation (p< 0.001), as well as the ISI increased in the same period (p<0.001). In the study 3 27 , it was verified that the colon resection procedure significantly increased the IL-6 levels in the 6, 24 and 48 h after the surgery, being higher among the individuals randomized for the traditional fasting protocol (p<0.05), whereas the patients who received the fasting abbreviation protocol showed significantly higher IL-10 levels 6 h after the end of the surgery (p<0.05). In the study 4 21 participants allocated to the intervention of carbohydrates adeed with proteins had a significant less hospital stay when compared to the control group (p 0.04), and the CRP/albumin ratio was significantly higher in the control group 
The secondary outcomes were also heterogeneous; the evaluations were gastrointestinal function (there was a trend to the premature return of the bowel movement in the patients allocated to liquids with carbohydrates) 20 , thirst, hunger, anxiety, nausea, weariness and weakness (without significant difference among the groups) 25, 27 and glycemic parameters such as blood glucose and serum insulin (increased levels were detected among patients allocated to fasting abbreviation) 21 . The randomized clinical trials included in this review were classified with level 2 of evidence according to the Oxford criteria adopted by the Brazilian Medical Association, indicating inferior methodological quality due to the lack of information regarding the blinding, allocation and randomization criteria of the individuals as well analysis by intention to treat.
DISCUSSION
The results of this review suggest that the fasting abbreviation may be beneficial among patients submitted to oncologic surgeries, especially for the abdominal surgeries. The prior administration of liquids containing carbohydrates adeed or not by proteins may result in the decreased hospital stay, improved glycemic parameters after the surgical procedure, modifications in the inflammatory profile and in the functional capacity.
The ERAS (Enhanced Recovery of patients After Surgery) protocol 14 developed by Europeans has become an important tool in the perioperative management of the patients submitted to elective surgeries, and based the development of other similar protocols in countries as Brazil 2 . From the metabolic and nutritional point of view, the main aspects suggested by ERAS in the pre and postoperative care after surgical procedures include the caution regarding the prescription of long periods of preoperative fasting, the reestablishment of the oral nutrition as soon as possible after the surgery, the metabolic control of variables such as the serum glucose and the premature mobilization of the patient 14 .
The ACERTO project, a multidisciplinary program developed in Brazil aiming to improve the recovery of the surgical patient 2 , similar to the ERAS protocol, establishes a series of differentiated cares in the pre and postoperative periods. Concerning the fasting abbreviation, in addition to not allowing a prolonged fasting in the preoperative, it suggests the prescription of liquid diet enriched with carbohydrate until the eve of the surgery, considering that this ingestion may take place up to 2 h before the surgical procedure.
Meta-analyzes indeed seem to establish the superiority of perioperative fasting abbreviation in patients candidate to elective surgeries (especially the abdominal) about the traditional fasting protocols, although the authors themselves acknowledge that the methodological quality of some of the primary studies evaluated was low 9, 5 . Clinical guidelines published by several national and international organizations indicate the reduction of preoperative fasting time with drinks rich in carbohydrates and/or clear liquids until a few hours before elective surgeries and even in other situations that require anesthetic procedures 15, 24, 26 . The Brazilian Society of Parenteral and Enteral Nutrition and the Brazilian Association of Nutrition recommend a fasting period of 6 h for solids and of 2 h for clear liquids containing carbohydrates for elective surgeries, as well as the use of maltodextrin at 12.5% in a volume of 200-400 ml, 6 h and 2 h before the surgery; they also alert that the prolonged preoperative fasting is unnecessary for most of the patients and that the interruption of the nutritional ingestion is also unnecessary in the postoperative for most individuals 15 .
It is important to emphasize, however, that the minority of the available evidences that support the organization of the guidelines do not discriminate patients with or without cancer, making it difficult the generalization of the results and recommendations. Accordingly, the present review aimed to elucidate if specifically among individuals affected by neoplasic diseases submitted to elective surgeries the benefits of the fasting abbreviation would be the same, independent of the quality of the articles found. The results seem promising, although they must be interpreted with caution due to important methodological issues not being identified from the criteria of the Brazilian Medical Association for classification of the level of evidence. Multicentric clinical trials, in which is possible to include a significant number of participants and strictly follow the criteria proposed by the CONSORT (Consolidated Standards of Reporting Trials) initiative 23 should be encouraged in order to consolidate the results observed in this review. Metabolically, long fasting periods result in a reduction of serum insulin levels, and an increase in the glucagon levels and in the insulin resistance. The gluconeogenesis is also a phenomenon that occurs simultaneously to the hormonal changes, raising the endogenous glucose production and consequently raising the serum glucose. High levels of glycogen depletion contribute to the postoperative metabolic stress, that stimulates the cytokine production (interleukins, C-reactive protein) triggered by the tissue damage and exacerbating the insulin resistance 17 . Therefore, the muscle loss (precursor of malnutrition) and the glycemic disorders are important prognostic factors to be observed in the postoperative period. So, the primary trials included in this review that evaluated glycemic indicators (serum glucose, HOMA-IR, ISI) 25 , pro/anti-inflammatory tissue damage indicators (interleukins 6 and 10) 27 and indexes of malnutrition (HS 20 , CRP/albumin ratio 21 ) showed satisfactory results regarding the adoption of fasting abbreviation through drinks rich in carbohydrates compared to the standard protocols. Similarly, the hospital stay was lower among the patients allocated to abbreviated fasting 20, 21 , corroborating the results obtained through trials that evaluated patients without malignancies 2, 5 . Some limitations of this study are the heterogeneity of the selected articles, which precluded the unification of the results through meta-analysis; the ethnic diversity of the enrolled individuals must also be considered, since the body composition (and consequently the risk for malnutrition) is differentiated in some ethnic groups, especially the Eastern ones. This is an analysis of results already published, and since the authors followed the ethical principles of confidentiality, the formal approval of this review by a research ethics committee is unnecessary.
CONCLUSION
The fasting abbreviation through the management of liquids containing carbohydrates in patients submitted to oncologic surgical procedures can improve clinical prognostic parameters and reduce hospital stay. The results of this review, however, must be interpreted with caution considering the methodological quality of the evaluated articles. The general fasting abbreviation protocols, however, should be stimulated among the health professionals according to the global benefits already demonstrated in other populations.
